Duplex and color Doppler imaging have proved to be an excellent noninvasive modality for evaluating complications of percutaneous interventional vascular procedures. Complications including hematoma, pseudoaneurysm, arteriovenous fistula (AVF), thrombosis, stenosis, and vessel occlusion are routinely diagnosed with duplex imaging. The most common complication of vena cava filter placement is bleeding and access site thrombosis. AVF is a rare complication of vena cava filters. Puncturerelated AVFs are false vascular channels between an adjacent vein and artery that demonstrate low-resistance arterial signals, high velocity venous outflow, and variable flow patterns within themselves. Vena cava filter placement is a relatively lowrisk alternative for prophylaxis against pulmonary embolism in patients with deep vein thrombosis who are not suitable for anticoagulation. There is an increasing trend in the number of vena cava filter implantation procedures performed each year. Vena cava filters are effective in preventing pulmonary embolism but have risks associated with implantation. Awareness of potential complications can lead to early detection as well as management of complications to improve clinical outcomes.
Introduction
Venous thromboembolic disease remains a major cause of morbidity and mortality. 1 Hospitalized patients are at a higher risk than the general population due to predisposing factors such as immobility, blood dyscrasias, altered hemodynamic states such as hypovolemia and shock, and neoplastic diseases. 1 The most severe form of venous thromboembolic disease is pulmonary embolism (PE), which remains the most preventable cause of death among hospitalized patients. 1 Most patients are treated with anticoagulation medications. However, there are situations where these medications cannot be used. This is where the use of vena cava filters can be a viable option.
However, insertion of a vena cava filter can have complications. One of the possible complications is the creation of fistula. Arteriovenous fistula (AVF) is a rare complication of inferior vena cava (IVC) filters thought to arise from trauma to adjacent arteries during procedures. 2 The reported incidence rate based upon review of published case series up to 2004 was 0.02%. 2 Diagnostic imaging is needed to confirm the presence of AVF, and this may have led to an underreporting of the incidence due to asymptomatic cases. 2 Patients may present with localized pain, vasodilatation, ischemia distal to lesion, and a palpable thrill. 2 Early treatment is preferred due to the risk of enlargement over time. 2 In this case example, the diagnosis of the fistula was not made in a timely manner and the result was venous hypertension that went untreated for several years. The symptoms of leg swelling were finally correctly identified by duplex ultrasound. The fistula was finally treated and symptoms resolved.
Patient Description
A 76-year-old female patient presented to the hospital for preoperative vein mapping prior to VNUS (company's name) ablation of the left great saphenous vein. The patient's history was positive for IVC filter placement in 2012. One year post IVC filter placement, the patient noticed mild to moderate left lower extremity swelling. The patient tried leg elevation to reduce swelling, without improvement. She underwent multiple duplex examinations at other health care facilities to determine the cause of the lower extremity swelling, but the duplex examinations were all negative for acute deep and superficial vein thrombosis. Approximately 4 years post IVC filter placement, the patient was unable to ambulate with the extremity and was referred to a vascular surgeon. 
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On examination, the patient's left lower extremity was more than twice the size of the contralateral. A venous ulcer was noted at the gator area of the lower extremity (medialankle) which is a typical indication of venous hypertension and/or insufficiency. Patient's chief complaint was left lower extremity ulcer, pain, swelling, and heaviness upon attempted ambulation. The swelling did not decrease when patient's legs were elevated above the heart, and due to the extreme swelling, a compression stocking would not fit the lower extremity. The patient's history was positive for deep vein thrombosis and placement of an IVC filter in 2012. The patient had multiple venous and arterial duplexes which were completely normal. Another venous duplex was ordered by the vascular surgeon, and that was negative for deep vein thrombosis, but positive for venous insufficiency. The vascular surgeon proceeded with a VNUS ablation of the left great saphenous vein. 
Methods
Duplex examination was performed with the patient in a reversed Trendelenburg position. The ultrasound equipment utilized for the venous examination was the Siemens S2000. The transducers utilized for the venous duplex examination ranged from the linear 9 to 14 probes which were dependent on the patient's body habitus and/or depth of the vessel.
Results
During the duplex, a scar was noted in the left groin region. The patient was negative for coronary artery bypass grafting (CABG) and lower extremity bypass. The only invasive procedure performed on the patient was the placement of an IVC filter years earlier. The venous duplex was negative for acute and chronic deep and superficial vein thrombosis. There was evidence of scarring on the duplex examination in the groin area. Scarring on duplex imaging is visualized as acoustic shadowing in the region of the arterial and venous vessels. The patient denied intravenous drug usage. However, one characteristic noted on duplex imaging was pulsatile venous flow (Figures 1-5) . The pulsatile flow was noted throughout the venous system of the left lower extremity. The contralateral right common femoral vein showed evidence of normal phasic flow (Figure 7) . On duplex examination, there was evidence of an AVF in the left groin region (Figure 6) . A connection was noted between the common femoral vein and common femoral artery. The patient was taken to the operating room on the same day for an open repair of the fistula. In surgery, the patient was positive for a common femoral vein to common femoral artery AVF which was successfully repaired.
The patient returned for a follow-up visit with the surgeon in 1 month, and it was noted that the left lower extremity ulcer was healed and the extremity was not painful and the swelling resolved as well.
Discussion
Vascular complications associated with IVC filter placement procedures are rare. However, clinicians must be aware of the potential for complications such as AVF. Timely identification of such complications can be a technical challenge but can be of great clinical value.
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